Effect of atrial natriuretic peptide on ACTH, dibutyryl cAMP, angiotensin II and potassium-stimulated aldosterone secretion by rat adrenal glomerulosa cells.
We examined the effect of rat atrial natriuretic peptide (ANP) on ACTH, dibutyryl cAMP, angiotensin II and potassium-stimulated aldosterone secretion by dispersed rat adrenal glomerulosa cells. ANP inhibited ACTH, angiotensin II and potassium-stimulated aldosterone secretion with IC50's between 0.15-0.20 nM. Inhibition by 10 nM ANP could not be overcome with higher concentrations of these stimuli. ANP shifted the dibutyryl cAMP dose-response curve slightly to the right but did not blunt the maximal aldosterone secretory response. The sites of ANP inhibition in the aldosterone biosynthetic pathway for these stimuli were also examined. ANP inhibited activation of the cholesterol desmolase (CD) enzyme complex by ACTH, angiotensin II and potassium. Activation of the corticosterone methyl oxidase (CMO) enzyme complex by potassium was inhibited by ANP, however, activation by ACTH was not blocked. We concluded that: 1) ANP is a potent inhibitor of ACTH, angiotensin II and potassium-stimulated aldosterone secretion; 2) inhibition of ACTH stimulation is primarily due to lower cAMP levels and; 3) inhibition of angiotensin II and potassium stimulation reflects a block in the activating mechanism of the CMO and/or CD enzyme complexes, whereas CD but not CMO activation by ACTH is inhibited by ANP.